Increase in calcium leak channel activity by metabolic inhibition or hydrogen peroxide in rat ventricular myocytes and its inhibition by polycation.
Ca influx in cultured neonatal myocardium can be augmented by metabolic inhibition or free radical exposure. This increase cannot be prevented by blockade of L-type Ca channels or inhibition of Na-Ca exchange. It is speculated that a specific Ca leak may be involved in this process. In the present study patch clamp techniques were used to examine this hypothesis. Currents were measured in a recording configuration of cell attached or excised inside-out membrane patches in adult rat ventricular myocytes as affected by metabolic inhibition or free radical exposure. The metabolic inhibition was achieved by use of 1 mM iodoacetic acid and 10 mM 2-deoxyglucose with omission of glucose in the perfusate. Free radicals were generated by application of 100 microM hydrogen peroxide in the perfusate. Specific Ca leak channels were identified. The channels were not significantly permeable to monovalent cations. The activity of these channels was increased markedly over a period of minutes by metabolic inhibition or free radical exposure. In the presence of 100 microM hydrogen peroxide the open probability (NPo) of the channels increased from 0.0083 +/- 0.003 (mean +/- S.D.) in control to 0.09 +/- 0.024 (P < 0.01). During metabolic inhibition it was augmented from 0.0075 +/- 0.0035 to 0.062 +/- 0.018 (P < 0.01). The increase of the Ca leak channel activity under both conditions could be completely blocked by addition of polycationic protamine to the patch pipette solution. The results support the hypothesis that Ca leak channels are involved in the Ca overload induced by metabolic inhibition or free radical exposure. The inhibitory effect of polycation may have important therapeutic implications for the treatment of ischemic cardiac heart disease.